We formulate a time-optimal control problem in the space of probability measures endowed with the Wasserstein metric as a natural generalization of the correspondent classical problem in R d where the controlled dynamics is given by a differential inclusion.
The main motivation is to model situations in which we have only a probabilistic knowledge of the initial state.
The infinite-dimensional dynamics in the space of probability measures is given by a suitable controlled continuity equation (related to the original differential inclusion), whose solutions can be represented as a weighted superposition of absolutely continuous characteristic curves.
We prove a theorem of existence of time-optimal curves in the space of probability measures, a Dynamic Programming Principle, a controllability result and some comparisons between the classical and the generalized framework. A proper definition of viscosity solution, together with some approximation results, leaded us to prove that the generalization of the minimum time function solves a suitable Hamilton-Jacobi-Bellman equation in the viscosity sense. This is a joint work with Antonio Marigonda (University of Verona, Italy), Khai T. Nguyen (Penn State University, USA), and Fabio S. Priuli (CNR Roma, Italy).
